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We predict a nonlinear Hall effect in certain Weyl semimetals with broken inversion symmetry.
When the energy dispersions about pairs of Weyl nodes are skewed – the Weyl cones are “tilted” –
the concerted actions of the anomalous velocity and the chiral anomaly gives rise to the nonlinear
Hall effect. This Hall conductivity is linear in both electric and magnetic fields, and depends
critically on the tilting of the Weyl cones. We also show that this effect does not rely on a finite
Berry curvature dipole, in contrast to the intrinsic quantum nonlinear Hall effect that was recently
observed in type-II Weyl semimetals.
Introduction.−Weyl semimetals (WSMs) [1–10] are
a newly discovered class of quantum materials which
can host a number of exotic massless quasiparticles
called Weyl fermions with a well-defined chirality near
the band-crossing points (Weyl nodes). One of the
most unique features of Weyl fermions is the chiral
anomaly [11, 12] – breaking of the chiral symmetry
at the quantum level leading to the nonconservation
of chiral charges. The manifestation in WSMs is that
a pair of Weyl nodes of opposite chiralities acts as
source and drain of electrons in the presence of non-
perpendicular electric and magnetic fields, resulting
in a density difference between the two nodes, while
preserving the total electron density [13, 14].
To date, the most remarkable phenomenon induced
by the chiral anomaly is the longitudinal negative
magnetoresistance [14–16], which was observed ex-
perimentally in WSMs such as TaAs [17, 18]. Intu-
itively, this phenomenon can be understood via the
chiral magnetic effect [19, 20] in WSMs: In the ab-
sence of an electric field, there are equal numbers of
Weyl fermions with opposite chiralities moving in op-
posite directions (collinear with the external magnetic
field), which results in zero net charge current; when
an electric field is applied along the magnetic field di-
rection, an effective chemical potential difference be-
tween Weyl fermions with opposite chiralities is cre-
ated due to the chiral anomaly [14], giving rise to an
imbalance between the two fluxes of Weyl fermions
and consequently a net charge current j ∝ (E ·B)B.
More recently, another related transport phe-
nomenon induced by the chiral anomaly in WSMs
called the planar Hall effect was proposed [21–23] and
experimentally detected [24–27] , wherein the Hall
current, the electric and magnetic fields are all copla-
nar. It is worth noting that both the negative magne-
toresistance and the planar Hall effect in WSMs are
linear responses to the external electric field.
In this work, we predict another transport signa-
ture of the chiral anomaly in WSMs – a nonlinear
Hall effect with the Hall conductivity proportional to
E ·B. The physical mechanism of the chiral-anomaly-
induced nonlinear Hall effect is illustrated in Fig. 1,
which shows a combined effect of the anomalous ve-
locity and the chiral anomaly. It is well established
that in the presence of non-perpendicular electric and
magnetic fields, the chiral anomaly results in a chiral-
dependent modification of the electron density in the
vicinity of each Weyl node [14], i.e., δnsk ∼ sE · B
with s = ±1 denoting the chirality. Moreover, due to
the finite Berry curvature Ωsk of the Bloch states, the
conduction electrons on the Fermi surface acquire an
additional anomalous velocity vsa =
e
~E×Ωsk [28, 29],
which is perpendicular to the applied electric field.
Note that the direction of the anomalous velocity de-
pends also on the chirality of the Weyl nodes. These
two effects conspire to produce a nonlinear Hall cur-
rent density jCNH = −e∑k,s δnskvsa, which is finite as
long as the whole Fermi surface is asymmetric. One
way to achieve this is via tilting in WSMs, as demon-
strated in Fig. 1. Here we consider three special cases
for a pair of Weyl cones, which are untilted, tilted in
opposite directions, and tilted in the same direction.
As shown in the lower panels of Fig. 1, in the first
two cases, the whole Fermi surface for a pair of Weyl
nodes is symmetric about k = 0, resulting in a vanish-
ing jCNH, whereas in the third case, the asymmetric
Fermi surface leads to a finite jCNH. The underly-
ing reason will be discussed in detail later. In what
follows, we evaluate the chiral-anomaly-induced non-
linear Hall effect in tilted WSMs.
Formulation.− We consider a pair of tilted Weyl
nodes of opposite chiralities (s = ±1) separately and
sum their contributions to obtain the total response
function corresponding to the nonlinear Hall effect.
Without loss of generality, we assume that the Weyl
cones are tilted along the z-axis. The simplest low-
energy Hamiltonian for each Weyl node is given by
[30]
Hs(k) = ~vF (sk · σ +Rskzσ0) , (1)
where σ0 is the 2× 2 identity matrix, σ = (σx, σy, σz)
are the three Pauli matrices, vF is the Fermi veloc-
ity, s = ±1 specifies the chirality of the Weyl node,
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FIG. 1. Schematics illustrating the physical mechanism of the chiral-anomaly-induced nonlinear Hall (CNH) effect for a
pair of Weyl nodes of opposite chiralities, denoted by the blue (s = 1) and red (s = −1) dots. In the linear model used
in our analysis, for a fixed value of kx, each Weyl node has a linear dispersion along the ky and kz axes, forming a Weyl
cone, as shown in the upper panel in each subfigure. For simplicity, the two Weyl nodes are separated along the z-axis
and the external electric and magnetic fields are assumed to be in the x-direction. We show the scenarios where the pair
of Weyl cones are (a) untilted, (b) tilted in opposite directions, and (c) tilted in the same direction. The gray horizontal
planes cut through the energy dispersions at the equilibrium chemical potential µ with the corresponding Fermi surface
cross-sections shown in the lower panels. The nonlinear Hall current arises as a consequence of the chiral anomaly and
the anomalous velocity. On one hand, the chiral anomaly effectively leads to unequal electron densities between the two
Weyl cones, as shown by the orange-filled parts of the cones. On the other hand, the anomalous velocity, whose direction
and magnitude depend on the chirality of the Weyl cone as well as the location on the Fermi surface, is indicated by the
blue arrows in the lower panels. In scenarios (a) and (b), the whole Fermi surface is symmetric about k = 0, leading to
a vanishing CNH current, whereas in scenario (c), an asymmetric Fermi surface leads to a finite CNH current.
and the parameter Rs characterizes the tilting of the
Weyl cone. For small tilting |Rs| < 1, the Fermi sur-
face encloses only an electron pocket (assuming that
the chemical potential lies in the conduction band).
In this case, the Hamiltonian describes a type-I Weyl
node. When |Rs| > 1, which corresponds to a type-II
Weyl node, unbounded electron and hole pockets are
present at the Fermi energy [31]. Consequently, both
the conduction and valence bands will contribute to
the nonlinear Hall current in type-II WSMs. More-
over, due to the unbounded nature of the Fermi sur-
face in a linear model, to calculate any physical quan-
tity related to the Fermi surface, such as the cur-
rent response, we must introduce a ultraviolet mo-
mentum cutoff (Λ), beyond which the linear model
(1) can no longer be taken as a valid description of
the WSM [32, 33]. The energy dispersion of this two-
band model can be written as
εs(k) = ~vF (Rskz ± k), (2)
where + (−) sign corresponds to the conduction (va-
lence) band and k = |k|. The Berry curvature is un-
affected by tilting and is given by
Ωs(k) = −s±k
2k3
. (3)
The semiclassical equations of motion for a Weyl
fermion wavepacket can be written as [29]:
Dsr˙s = vs +
e
~
E×Ωs + e
~
(vs ·Ωs)B, (4a)
Dsk˙s = − e
~
E− e
~
vs ×B− e
2
~2
(E ·B)Ωs, (4b)
where vs ≡ ∂εs/~∂ks and Ds ≡ 1 + e~ (B · Ωs). To
compute the current density, we substitute Eq. (4b)
into the homogeneous steady-state Boltzmann equa-
tion with the relaxation-time approximation
k˙s · ∂f
s
∂ks
= −f
s − fs0
τ
, (5)
and solve for fs ' fs0 + fs1 + fs2 , where fs0 is the equi-
librium Fermi-Dirac distribution [at zero temperature
fs0 = Θ (µ− εs(k)) with µ the chemical potential], fs1
and fs2 are the corrections to the equilibrium distri-
bution at the first- and second-order in electric field,
respectively, and τ is the intranode relaxation time.
We have also assumed that the internode scattering
rate is much smaller than than the intranode scatter-
ing rate 1/τ and hence can be neglected. The current
density can then be calculated via
j = (−e)
∑
s
∫
k
Ds r˙s fs, (6)
where
∫
k
is the shorthand notation for
∫
dk/(2pi)3.
3Note that a nonlinear response can only arise from
terms in Eq. (6) that involve fs1 and f
s
2 . There-
fore, when the chemical potential lies above the Weyl
nodes, we only need to calculate the contribution from
the conduction band for a type-I WSM, whereas for
a type-II WSM, we need to sum the contributions
from both the conduction and valence bands due to
the emergence of the electron and hole pockets at the
Fermi level. Details of the calculation of nonlinear
responses can be found in Appendix A.
Results and Discussion.−We find, up to O(E2B1),
that the chiral-anomaly-induced nonlinear Hall
(CNH) current stems from the following integral,
jCNH =
e4τ
~2
∑
s
∫
k
∂fs0
∂εs
E×Ωs(E×Ωs) · (vs ×B).
(7)
By inspecting the structure of the integral above, it
is evident that if the energy dispersion of the WSM
is invariant under k→ −k, corresponding to a Fermi
surface symmetric about k = 0, the group velocity
vs = ∂εs/~∂ks is an odd function of k and hence the
integral over the reciprocal space vanishes. Thus, to
obtain a nonzero jCNH, an asymmetric Fermi surface
is necessary and in this case, it is provided by the tilt-
dependent term in Eq. (2). Evaluating the integral
given in Eq. (7) for type-I and type-II WSMs, the
CNH current density can be expressed in the following
general form,
jCNH =
∑
s
κs(E ·B)(E× tˆ), (8)
where tˆ is the unit vector in the direction of the tilt
(ˆt = eˆz in the present setup) and κ
s is the nonlinear
current response function for a Weyl node of chirality
s. We find, for type-I WSMs
κsI =
3e4v2F τ
40pi2~µ2
Rs, (9)
and for type-II WSMs,
κsII =
5κsI
12|Rs|5
(
R6s +
3
2
R4s −
1
10
+
1−R2s
Λ˜2
+
3− 2R2s
2Λ˜4
)
,
(10)
where we have introduced a dimensionless ultroviolet
cutoff Λ˜ ≡ Λ/kF [with the Fermi wavevector defined
as kF ≡ µ/(~vF )] [32, 33] to deal with the open Fermi
surface in the two-band model of type-II WSMs de-
scribed by Eq. (1). In real materials, the cutoff may
be considered as an upper-bound of |kz| beyond which
the bands cease to be linearly dispersing. It is worthy
to point out that for type-II WSMs, when the momen-
tum cutoff Λ is much larger than the Fermi wavevec-
tor, that is, Λ˜ 1, the cutoff-dependent terms in the
response function κsII become negligible. This regime
is desirable as we are mostly interested in the physics
near the Weyl nodes, that is, when the Fermi energy
is close to zero. It further removes the dependence
on the seemingly artificial cutoff Λ, making the result
more universal.
In Fig. 2(a) we show κs for a single Weyl node
and its derivative with respect to the tilt parame-
ter, ∂κs/∂Rs , as a function of Rs, assuming Λ˜ = 10.
For both type-I and type-II WSMs, the contribution
to the nonlinear Hall effect from a single Weyl node
becomes more prominent as tilting of the Weyl cone
gets larger due to the monotonic nature of the nonlin-
ear current response function κs (solid curve). More-
over, the phase transition from type-I to type-II WSM
can be clearly seen from the derivative of κs with re-
spect to Rs (dashed curve) due to the discontinuity at
Rs = ±1.
In Fig. 2(b), we consider a pair of Weyl nodes of
opposite chiralities (s = ±1) and the total nonlinear
current response κ = κ+ + κ− as a function of R+
and R− is shown in the contour plot. Region I (II)
in the parameter space corresponds to the case where
both Weyl nodes are type-I (type-II). Region III cor-
responds to the case where one of the Weyl nodes is
type-I and the other is type-II. When R+ and R− have
the same sign, the magnitude of κ increases as the
magnitude of either of the tilt parameters increases.
On the other hand, when they have opposite signs,
the magnitude of κ first decreases as the magnitude
of one of the tilt parameters increases while the other
fixed. It then increases after the tilt parameter crosses
the line R+ = −R−. It is worth noting that on the
line R+ = −R−, κ = 0 in both type-I and -II WSMs,
due to the symmetric Fermi surfaces as depicted in
Fig. 1(b).
A few remarks on the CNH effect are in order.
First, the nonlinear Hall effect vanishes if the sys-
tem is inversion-symmetric. This can be seen from
the general form of the nonlinear Hall current jCNH as
given by Eq. (8); the whole set of the external fields,
i.e. (E ·B) E, is even under space inversion whereas
jCNH is parity-odd, so the response function must be
zero if the system is invariant under space inversion.
Furthermore, we have addressed explicitly based on
Eq. (7) that an asymmetric Fermi surface is also re-
quired to have a nonvanishing jCNH, which can be
realized in tilted WSMs. [34]
Secondly, the nonlinear Hall response κs and hence
the corresponding nonlinear Hall conductivity are pro-
portional to µ−2 for both types of WSMs, at variance
with the Drude conductivity which is proportional to
µ2, as is clear from Eqs. (9) and (10). This implies
that the nonlinear Hall effect becomes sizable when
the Fermi energy approaches the Weyl node; such en-
hancement originates from the singularity of the Berry
curvature at the Weyl node. The divergence of κs as
the Fermi energy falls on the Weyl nodes, however, can
be evaded by the disorder-induced energy broaden-
ing, which imposes a lower bound of the Fermi energy
µ & ~/τ [35]. Also, in our semiclassical treatment, we
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FIG. 2. (a) Nonlinear current response function κs (solid
curve) and its first derivative with respect to the tilt pa-
rameter Rs (dashed curve) as a function of Rs with s = 1
and Λ˜ = 10. |Rs| < 1 (shown in blue) corresponds to type-
I WSMs, whereas |Rs| > 1 (shown in red) corresponds to
type-II WSMs. (b) Contour plot of the total response
function for a pair of Weyl nodes, κ = κ+ +κ−, as a func-
tion of R+ and R−. Region I (II) in the parameter space
corresponds to the case where both Weyl nodes are type-I
(type-II). Region III represents the case where one of the
Weyl nodes is type-I and the other is type-II.
have neglected the interband transitions by restrict-
ing the external electric field to satisfy eEτ/~ < kF ,
leading to another constraint µ & eEτvF .
We are now in position to compare the CNH ef-
fect with other nonlinear Hall effects that were dis-
covered previously. A nonlinear Hall conductivity lin-
early proportional to both electric and magnetic fields
was derived by Morimoto and coworkers [35] for Weyl
fermions with linear and isotropic dispersion, which is
finite when the electric and magnetic fields are per-
pendicular and hence does not emanate from the chi-
ral anomaly. Another nonlinear Hall effect arises from
the momentum-space Berry curvature dipoles [36–39].
The corresponding nonlinear Hall current density can
be expressed as jBNHa =
∑
s χ
s
abcEbEc with the non-
linear response function [36, 37]
χsabc = acd
e3τ
2
∫
k
fs0
∂
∂kb
Ωsd (11)
where the index s represents the chirality of the Weyl
nodes and the rest of the indices represent spatial com-
ponents, and the Berry curvature dipole is defined by
the integral. Note that a magnetic field is not nec-
essary for a nonvanishing Berry curvature dipole; in
other words, the corresponding nonlinear Hall effect
in WSMs does not rely on the chiral anomaly. For
comparison, it is also instructive to rewrite the CNH
current given by Eq. (7) in the the component form
as jCNHa =
∑
s κsabcdEbEcBd with
κsabcd = ablgcmgdn
e4τ
~3
∫
k
fs0
∂
∂kn
(ΩslΩ
s
m) . (12)
Comparing Eq. (11) with (12), it is evident that the
nonlinear response function κsabcd is different from a
Berry curvature dipole. It follows that, by simple
power counting, the nonlinear Hall current in WSMs
originating from the Berry curvature dipole has a log-
arithmic divergence as the Fermi energy approaches
zero since Ωs ∝ k−2, in contrast to the quadratic di-
vergence of the chiral-anomaly-induced nonlinear Hall
current discussed above. Such different scalings with
µ can in principle be used to distinguish these two
nonlinear Hall effects in experiments where a finite
magnetic field is present.
Additionally, the CNH effect can be distinguished
experimentally from linear Hall effects [21, 22, 33, 40]
in WSMs as well. In a.c. measurements, this can
be easily achieved by measuring the second harmonic
Hall resistance [41, 42] wherein linear Hall contribu-
tions are automatically excluded. In d.c. measure-
ments, they can also be distinguished by proper align-
ment of the external electric and magnetic fields.
Finally, we give an order-of-magnitude estimate of
the size of the CNH effect for a pair of Weyl cones,
which are assumed to tilt in the same direction. For
reference, we compare the size of the nonlinear Hall
conductivity, σI(II) = κI(II)E · B, to the size of the
Drude conductivity σD in tilted WSMs, which is given
in [42]. For a type-I WSM such as TaAs [43, 44], using
typical parameters vF = 3 × 105 m/s, µ = 20 meV,
and assuming a tilt parameter Rs = 0.1 leads to a
ratio of the nonlinear Hall conductivity to the Drude
conductivity, σI/σD ' 1%, for an electric field E =
100 V/cm applied in the x-direction and a parallel
magnetic field B = 9 T. Similarly, a type-II semimetal
such as MoTe2 [45, 46] with Rs = 1.5 would lead to
a ratio of the same order of magnitude. Note that a
real WSM material typically hosts more than a pair of
Weyl nodes and tilting may be different among them.
To obtain a more accurate estimate of this effect, one
needs to perform a first-principle calculation of the
nonlinear response function given by Eq. (12) for a
particular material by taking into account all the pairs
in the Brillouin zone, which is beyond the scope of this
study.
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APPENDIX A: CALCULATION OF THE
NONLINEAR CURRENT DENSITY WITH
SPHERICAL GEOMETRY
Assuming µ > 0, we note that for a type-I WSM,
we only need to calculate the contribution from the
conduction band, whereas for a type-II WSM, we need
to sum the contributions from both the conduction
and valence bands. In general, the current density is
given by
j = (−e)
∑
s
∫
k
Ds r˙s fs, (A1)
where fs ' fs0 +fs1 +fs2 . Since a nonlinear response to
an external electric field can only arise from terms in
Eq. (A1) that involve fs1 and f
s
2 , exploiting the spher-
ical symmetry of the system described by Eq. (1), the
nonlinear current density components can be written
as
ji =
∑
s
∫ ∞
0
k2dk
∫ 2pi
0
dφ
∫ 1
−1
d(cos θ)Ms(k, φ, cos θ)
×δ[µ− ~vF k(Rs cos θ ± 1)], (A2)
where Ms(k, φ, cos θ) is a function of k, φ, and cos θ
proportional to E2 that comes from expanding the
integrand in Eq. (A1). The root for the conduction
band in the Dirac delta function is given by
k =
kF
Rs cos θ + 1
, (A3)
whereas for the valence band the root is
k =
kF
Rs cos θ − 1 , (A4)
where kF = µ/(~vF ). Since k ≥ 0 and kF > 0 is as-
sumed, we must have Rs cos θ− 1 > 0 for the conduc-
tion band and Rs cos θ + 1 > 0 for the valence band.
Then for type-I WSMs with |Rs| < 1, the integration
range of cos θ is from −1 to 1.
The situation is different for type-II WSMs. As
mentioned in the main text, to do sensible calcula-
tions for type-II WSMs one needs to impose a radial
momentum cutoff Λ such that k 6 Λ. This cutoff
then translates into a change in the integration limits
of cos θ. For Rs > 1, requiring k 6 Λ leads to the
following integration limits for the conduction band:(
kF
Λ
− 1
)
1
Rs
6 cos θ 6 1, (A5)
while for the valence band the limits are(
kF
Λ
+ 1
)
1
Rs
6 cos θ 6 1. (A6)
On the other hand, for Rs < −1, we get the following
limits for the conduction band:
− 1 6 cos θ 6
(
kF
Λ
− 1
)
1
Rs
, (A7)
and for the valence band:
− 1 6 cos θ 6
(
kF
Λ
+ 1
)
1
Rs
. (A8)
APPENDIX B: Q-DEPENDENCE OF THE
NONLINEAR RESPONSE FUNCTIONS
Here we consider two Weyl nodes of opposite chi-
ralities lying on the z-axis, separated by 2Q in mo-
mentum space. Again, the Weyl cones are assumed
to be tilted along the z-axis. The low-energy Hamil-
tonian for a single Weyl node that takes into account
the separation is given by
Hs(k) = ~vF [s(k− sQeˆz) · σ +Rs(kz − sQ)σ0].
(B1)
The Berry curvature is modified to
Ωs(k) = −s±(k− sQez)
2|k− sQez|3
. (B2)
Similar to Eq. (A2), in this case, the current density
components are computed in the cylindrical coordi-
nates:
ji =
∑
s
∫ ∞
0
k⊥dk⊥
∫ 2pi
0
dφ
∫ Λz
−Λz
dkzMs(k⊥, φ, k˜z,s)
×δ
[
µ− ~vF
(
Rsk˜z,s ±
√
k2⊥ + k˜2z,s
)]
, (B3)
where k⊥ =
√
k2x + k
2
y and k˜z,s ≡ kz − sQ. Note that
with the cylindrical geometry, the momentum cutoff
Λz for type-II WSMs is imposed on kz. Similar to
what is discussed in Appendix A, analyzing the roots
of the Dirac delta function determines the integration
limits for type-I and type-II WSMs. The details can
be found in [33]. We find that the nonlinear response
function for type-I WSMs is the same as Eq. (9). For
6type-II WSMs, it is given by
κsII =
e4v2F τ
640pi2~µ2
sgn(Rs)
R4s
[
2
(
10R6s + 15R
4
s − 1
)
−10(R2s − 1)
(
δ2+ + δ
2
−
)
+ 20(R2s − 1)
(
δ3+ + δ
3
−
)
−5(2R2s − 3)
(
δ4+ + δ
4
−
)− 4(δ5+ + δ5−)], (B4)
where
δ+ =
[
1 +Rs(sQ˜+ Λ˜z)
]−1
, (B5a)
δ− =
[
1 +Rs(sQ˜− Λ˜z)
]−1
, (B5b)
with Q˜ ≡ Q/kF and Λ˜z ≡ Λz/kF . It is not hard to see
that the cutoff-independent terms in Eq. (B4) agree
with the ones in Eq. (10), and they dominate when
Λ˜z  1. In this case, the result is independent of
both Q and Λz. The Q-dependence of the nonlinear
response function is fairly weak except for values of
Q close to the momentum cutoff Λ˜z. For brevity, we
adopt a simpler Hamiltonian (1) for our calculations
presented in the main text.
APPENDIX C: TWO-NODE HAMILTONIAN
AND ASYMMETRIC FERMI SURFACES
As illustrated in Fig. 1, tilting of a Weyl cone leads
to a Fermi surface that is asymmetric about the Weyl
node, so that the anomalous velocities at a pair of
nodes symmetric about the center of the Fermi sur-
face do not cancel out each other, giving rise to a
finite contribution to the nonlinear Hall current. A
natural question to ask is whether such asymmetric
Fermi surface can be produced in ways other than
tilting. One way to achieve this is to go beyond the
linearized model (1) [or (B1)]. One may start with a
more general two-node Hamiltonian of WSMs:
H = A(kxσx + kyσy) +M
(
Q2 − k2z
)
σz, (C1)
whose dispersions of the two energy bands are
ε±(k) = ±
√
A2(k2x + k
2
y) +M
2(Q2 − k2z)2. (C2)
This Hamiltonian describes two Weyl nodes situated
at (0, 0,±Q). Examining the dispersion of the conduc-
tion band, it is clear that it is an even function of k,
i.e. ε+(−k) = ε+(k). Hence, based on our discussion
about Eq. (7), the chiral-anomaly-induced nonlinear
Hall current is zero for the given Hamiltonian. To look
at the matter more closely and make a better connec-
tion with the low-energy one-node Hamiltonian used
in our calculations, one may do an expansion around
the nodes k2z ' Q2 + 2sQ(kz − sQ) + (kz − sQ)2.
Plugging it into Eq. (C1), one arrives at the following
low-energy Hamiltonian for each of the Weyl nodes,
Hs(k) =−M[2sQ(kz − sQ) + (kz − sQ)2]σz
+A(kxσx + kyσy). (C3)
Note that if one keeps only terms in the expansion up
to the first order in kz, the low-energy Hamiltonian
matches exactly Eq. (B1) without tilting (Rs = 0),
with
M = −~vF
2Q
, A = s~vF . (C4)
Therefore, the second-order correction in the low-
energy Hamiltonian gives rise to an asymmetric Fermi
surface about the Weyl node. However, after taking
a closer look at its energy dispersion of e.g. the con-
duction band,
εs+ = ~vF
√[
s(kz − sQ) + 1
2Q
(kz − sQ)2
]2
+ k2x + k
2
y,
(C5)
one finds εs+(k) = ε
−s
+ (−k), that is, the energy at
point k on one Weyl cone is the same as the energy at
point −k on the other cone. Therefore, even though
the distribution for a single Weyl cone is asymmet-
ric about the Weyl node, the overall distribution for
the pair of cones is, however, symmetric about k = 0.
This is analogous to the case of two oppositely tilted
Weyl nodes, as illustrated in Fig. 1(b). In this case,
the chiral-anomaly-induced nonlinear Hall current is
expected to vanish, which is confirmed by explicit cal-
culations.
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